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(57) Abstract: 

PURPOSE: To obtain a semiconductor device having a 
local wiring which can deal with fine patterning of 
element while suppressing the parasitic resistance of 
source and drain and the junction leakage by forming a 
connection conductor pattern in an opening made through 
an insulation film and the periphery thereof such that 
the conductor pattern touches a conductive part only 
within the opening. 

CONSTITUTION: The semiconductor device comprises a 
plurality of semiconductor elements TR formed on 
semiconductor substrates 10, 11, an insulation film 37 
covering a conductive part constituting the 
semiconductor element TR, and an opening 46 made 
through the insulation film 37 in a region covering a 
different conductive part. A connection conductor 
pattern 31 is formed at least in the opening 46 and on 
the peripheral insulation film 37 such that the pattern 
31 touches a plurality of conductive parts only within 
the opening 46. For example, at least a part of the 
semiconductor element TR is a MOS transistor and the 
gate electrode 14q thereof is connected with the 



diffusion layer 14d of the semiconductor substrates 10, 
1 1 through the connection conductor pattern 31 . 
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(10, ii ( i2) iz&f&znrzm 

R©*aJH£*^ (TR, -TR, ) <h, 

mm^m&mT- ctr, -tr, ) &m&~t zmm&ft &m 
ommm m) t, 

mrfB^^M (37) <0'3-5©gfcSfl&fB3»t|«#£&«&-r 

ft fclH D££ (45-49 , 56, 5 7) <h , 
4>&< t^jtUBIIffPgB (45-49 , 5 6, 57) fot^&mffl 

(ommmmm od <D±\zm^^nx, m^mu^ (45 

-49, 56, 57) rt©*T?a»©lflH*««»rai:»ftfc-r 10 
5j*ttffl»#/^-> (31- 35 , 58, 59) t^^t^^ 

[at*3S2] m^^m^m? ctr, -tr 6 > o^^<i: 

i^X^CDy— MI (13g, 14g, 15g, 16g) teffiSB 
SlKffl^tt/^-V (31-35) £:frUTH&iB¥»#»« 
(10, 11, 12) CD&m/I (13d, 14d, 1 5 d . 16d, 17 
sd, 18s d) tcS^f* £ t *&Wl£-?Z>W7&T£ 1 IB 

[»#JE3] furfE&tfcJi (13d-16d, 13s-16s, 20 
17s d, 18s d) CD^®(cf*, SBg^WfcJgjfcSftfc 
^11 (43) ^l^oTMlTl^:t5Mtt-5 

[St#3l4] ^^COMfE^^^^^ (TR, -TR, ) 

<t*> — fBMOS h^>y**, ir3S*««#CD — 
«Ktt^E-©y— MI (13g, 14g, 15g, 16g) T&o 

*c, «ria»»ffi»fr^^-> (58, 59) ©— am, 

"MI (13g, 14g, 15g, 16g) ^t^illTti 
£ £ tZ:ftWLt.?Z>W&m 1 SB« 

[I**:® 5] ^gfcOMfB^fl^T 1 (TR, — TR 6 ) <D'P 30 
fe<ife-SISttMOS l*7>i?X^Tfe^T, iMOS 
h7>y7^©y- htl (13g-18g) \&9>#X 

3 Xtt4 8E*<D¥a»#*B. 

[»*3S6] «»©MiE¥3lft:*T- (TR, — TR S ) (£>4> 
^<<!:t)-a5HMOSh7>yX^"efe-9t, iMOS 
h7>^x^oy-hM (13g-18g) ©±ffifc:fc*B 

^m&&nz&&znfzMmm (43) «^$nt^s: 

[B*^7] mrfB&^/B/ 1 ^— > ( 3 1 -35, 58, 59) CO 40 
— mrlBffelfeM (37) ^>S'J^ c^mrsSH □« (45-4 

9 , 5 6, 57) [*JT#J>* ©f!B»i«S8«bT^5 £ t 

[»#si8] ias5as3Kffl*#^^-> (7D te, tuas* 

*£#^& (10, 11, 12) O^ffccD&tfcJI (63d, 64d) 
£©5*&SiK<0±K:^/8 3*u 3&>t>, KffiffeJI (63d, 

64d) <B±fc^ft^ftraric;*ftfcra □« (66) £;ilt 

H^CD^$£^[^ (63d, 64d) l±^«LTl^Ct 

[it#^9] ¥m&m& do, ii, 12) \zM&znz>& so 



7 - 9 4 5 9 5 

2 

m^m&m^ <tr, -tr ( ) ^^LfwiwiL 

T, » — G>l!i«« (13d-16d) (28, 
29) t^iilT^^f^Iit, 
mlfH^-co^m^ (13d-16d) <h it* IB HI ~ O *H m JI 

( 28, 2 9) I:lt^{k>"j3>^i^^i:t6l6il 

(37) SILfli:, 

mmmmm (37) >^L/TmfB^-©»«g 

(13d-16d) tmffBfg-cDaimJi ( 28, 29) *$%<m 
i&lzmaU (45-49) Z&f&T&Jimt. 

mmmom (45-49) &$tr««tc^ >^x^>xti^ 

St, 

td^O, ^7S:< <k*>TOESia« (45-49) ftfc it* BE # ^ 

m^n^^it^mmmmm (31-35) zmfc-tzumt 
cat*^i 03 m&mmm<D/^?--->yj:Miz&^ 

T, M^^mft&fc (10, ll, 12) (C*¥&2f[Rl-\C0X 

y^>^^^ts, HKfB^^^g^ (10, 11, 12) izmm 

tit^i 1] mmm-ommm U3d-i6d) 
jit&ot, »&i&m<D&miz&&m&mzmnm (4 
3) tfij&&2tiT\,*zz:t.T5:»mL-rzmjitmi imm 

im&mi 2] m~<?>mmm (28, 29) i^-ms 

(13g-16g) T&oT, ^y-MI (13g-16g) 
©±«ttSBaE^Wfc3^^$nfc^«® (43) 

[H»*«l 3] (10, 11, 12) <D±\zm&z 

tifrm$k<DW;Mm (I3d-I6d) «h, mflBfg — £)2HmJI 
( 28, 2 9) (37) <h, (13d-16 

d) o±*tc:*oTfla«(c3iSi»ttou--f F^*-;u (4 

2) ^^t^IltO^-Olli (28, 29) <b, 5l>fc< 
t fc— ©*«JI ( 28 , 29) <Z>±tC^f&£ft£: 
(31-35) 

MIBSSz: Will (31-35) <D5t3'>&< it, 1 
iftfE*£iSiM (37) \Z1&$L1E tift 1 o^^Pgp (46) ftT 
ittffB&ifcJf (14d) ^^^IBm-0D^m@ (28) \Z&m 
L, !^f^ (46) WK— «^#«£-r$^IBlfi* 

ji (ud) ^ft^r^f§^^^ (23) <0»«wu i^r^ □ 
(46) fo&iz&zwi^m-ommm (ud) RtKtasH 

Clf^^l43 ^^^S^ (10, 11, 12) co±tc^/&£ 
n^c^^c^^iS:® (13d-16d) t, m&mm (13d- 
16d) ©±^tc*oTfi!lSI5tS»»ttOlJ--f K^*-;U 

(42) ^^-r^^^co^-O^^e ( 28, 29) t, mfaB 



3 

&-<Dmmm (28, 29) *mommm (37) 
t h-^fimm— (Dmnm (28, 29) <o±\zm^,^nrc 
mm<Dm~(Dmmm (31-35) £*^&, 
wsmm-omnm (31-35) <o tibiz>&* 
mmmmm (37) izj&f&zntc 1 -D<Dmnm U6) p^t 
mm&Wim (ud) &tfmrf2Sfi-(D*imji (28) 

b, RMDffi (46) F^C&£itfrfE1f-f H^*— (42) 

©ifite^pinSB (46) ort«<fc 0 t>^«o*A*jc£:^c:i: 

[»#Stl 5] *mfom%L (10, 11, 12) <D±.\ZT&&*£ 

ntzm&cD&mm (nd-ied) t* m&mm asd- 
gsi^ti (43) <t, m&^m&m (43) 

&oT«tC*£iiif£01t-f t* (4 2 , 3 7) 

zmmcom-ommm m, 29) <h, Mia^-o^m® 
(28, 29) zmommm (37) <t, 4>&< ^a*8 

fS-©»*JI (2 8, 29) C0±(c^^$tlAc^^C0^-C7) 
ill (31-35) 

ffiiB*3<DW*JS (31-35) ©^^'>^<tt)l^^ 
HfffHIfcii^ (37) fc:j#fifc$nfc 1 -3<Dmn& (46) 

mkbbse^i*«jb (43) Rismnzm-oimmm (28) 

fcftjttb* mlfB^P^ (46) rtTMiB-fr-f 
(42 , 37) 3&*H&EaaS-&*«g (43) C-^l^ioT 

[ffif*3gl 6] t^MmftLW-C H^*-JU (4 

2) ^ft5l-0itl (28) <h^O#I<DagmJI (14 

d) t^-r*****^ (TRi ) *¥mfcm$L (10, 

11) ±tC^J&-f £X*S£, 

B^fH^^^m^ <TR» ) <B±fc»j&«[ (37) &MJ&-?Z> 

m^m^m (37) <D~>t>'pfc< £%tts&m—G>mmm 

(28) ^«&(7)«ft€JS (14d) fC»3&«SlH«fC*S«^& 
il&lfttCl&f£L Tiffin SB (46) ^J^ric-rsttfeJC, tt 

linffi (46) F^Tmria^^j^ (37) ©— »&itrfB-y--r f 
V*-)V (42) o««l:a#St5iit, 

^ih^p^ (46) &momw t m&±&\zMf&?z>2:M 

(46) rtfc8#$-t*TfS = <D#«E (31) ^J^^-T^X 
[ 0 0 0 1 ] 

ii^^tcpb, s fco»b<tt, *a*i^MOs (cmo 
s) srwr«¥»«:sieRor-e©«it**^H-rs. ^ 

Sift© mos h7>vX^^^Ji{t:LT14t 

£ft±T 3 c £ ffiLMikiz£z>mmm<DM^tfm ! bii 
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g£-ttf3c:<hK£D, 3lfl&£if^b, ¥ *3 IB :g £ 

[ 0 0 0 2 ] — CCiiDf/WXO^tUiLT 
te, 6^OM0Sh7>vX^*ftIt5SRAM« 

10 [ 0 0 0 3 ] 

[6£5fc<D&ffi] MO S h 7 >^X*<Z>X*ttli6©fi|± 

foo&f6:Ji<z>J¥£ ©as /Mb CcfcoTi^^nttnt^ 

S. MOS h7>yX^oy-hMofififfifti:tt, 
i^I^^i y U It-f H <h # U y U 3 > ^ if t , 

n >±tci^gfi^^jns/if-r f seesaw 5 

[ 0 0 0 4] V-X/ F U-f >tettH<8*«>W& 

[ 0 0 0 5 ] $&, pf t^Jl^MOS h7>v7^l:o 

30 OS h7>^^*«lf SMOTTf ^ ±§5© 

<Ort«©^3M**««*|6lfca;S[U^-r^. pMO 
S h5>y^^inMOS h ^ >^^*^nfnn') 

x;u, p v x.frizm&'t&tz&iz, "tnzcDb^yi?* 

SRAMtJW:U^Tlf-C^^« Z<Dm&, PMOS 
h7>y7^©p MItnMO S h ^ >V7>* 

40 [ 0 0 0 6 ] ^3fffi«ltC^^Tf±*iaWW^« 

usp 4, 82i,085 (-fH$g$n, ^<om^m\t. USP 

4,804, 636, USP 4, 79 3, 896 \Z H ^ $ tlT 0 £ 

ft. m ffimwi&mm I, tz s ramiz-d^t\$. usp 

4,804, 636, USP 4, 975,756, fC BB3S 3 ftT V> £ . 3 
etc ^H^nfcp + y-htn f y-hSMSST 
^^bfc^Ot^USP 4,804,636, USP 4,890, 1 4UC 

[0007] ^-o^^riBieiti, Mx-&m 1 2 t-^-r J; o 
50 7 H^ii 2 7?H*nfc«atcn h ^>^x^ 3 
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5 

a*J&jSc£*u "toy* -;u Fill2 <D±tz\tmt&4lft 

J#J5££*IT^5. fit, h 7 >*J7s$ 3 O K Ix-f > 5 

[ 0 0 0 8 ] &i3* y-hll6, Fl/^>|5, V- 
[ 0 0 0 9 ] 

y-hi!6, y-x® 5 (D±.\Z$>Z>g.it3 L $ > 

[0010] ^>^x^>^u^-r Ft4?'J s>u 

=3 u H^^y- mi 6 orati 

Rtt^&V^T, ±IBbfc^3fiB«R9 SrflSfflT^^U. 

v-cmwiBi&vm&ik&m&'r&fr&tzte, & >^xf 

'Jlt-f Hy-h^^It$.^ 0 SRAM^ro^ 30 

J: 5 KJUBrEft/^— > <D^^^ + # £ fa± U T ^ 

[0011] *mm*z.<D<kots:mmiz&frTti:znrc 

[0012] 

[R££#ftT*fc«>©^©!] ±BBUfcSftjS«:, g| 3 iz 40 

ey^-f^?^ ^m^g^io, iK mzB&zntcm 

RO^aUfcJi^TR, -TR, <t, MlE^ttSfc^TR, -TR 
. £^/&lT3^m^5*£M5;|&iti£l37c^ ffir3BiE&iftffil37 

<dv %omt£%mmmmm>ft zm&izi&f&z ft 

fc^P^45- 49, 56, 57<h, < <!: MEM P»45^ 

4 9 , 56, 57(*| <fc^(DfflH©attiail&»«37(&±K:^j£3n 
T, H&8BI8P»45~49 i 56, 57[^CO^TlS^c^itffS^m 

as^PBitssfe-rssjKfflWfr/^^-vsi-ss, 5 8 , 5 9<t 

Z>. 50 
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[0 0 13] g&ffi¥3H**^TR, -TR, <0*J>& 

5>i?Z>#<Dy — Nm@13g, 14g, 15g, 16gttWIB 

>31-35^^bT^iH^^^g^lO, 
11, 12<Z)i£SJ113d , 14d, 15d, 1 6 d , 17sd, 18s 

d \zmmt^ c£z&mt-tz>¥m&mm\z<k*oTmj& 
[ooi4] sfctt, @4 fc^-r * mriateftfe 

I13d-l 6 d, 13 s ~16 s , 17s d, 1 8 s d <£>^® K 
TRi -TR» ©'M<it)-«ttMOSh7>i?7^. mf 

fa^tt»#c&— hmsng, i4 g , is g , 

16gt?^oT, MfE&^ffli||ft:/^->58, 59(D-gB 
tt, Ry-h««13g. 14g, 15g, 16g ^±£&^b 

[0015] sfctt, ftRoflrsa^sittsfcTTR, -tr. 

©*)0:<tt)-|ttMOS F7>^^T?»t)T, 
OSh7 >;/X^£>^- h ttSl3 g~ 1 8 e\*&>if7> 

t(He¥»#*^TR, -TR fi ®'M<i i b-«ttMOSh 
^ > vX^-C&o T, iMOS h7>yX^©y-M 
411 3 g -18 g (DJi^tC ttgBfi^«fcJgj£3n;fc3l«JB 

[0 0 16] Sfcfct, 01 tc^j^-re J; ate, ffigBSft 
ffl/^-> 31 -35, 58, 590-gBfi, mf!H^^M37 ©»J 
* <E>fftfE[lf§P $545-49, 56, 57ft ~C#J * (O fft^mmffi £ 

ts. sfctt, ^ 9 !<zw^-tz>£o \z, mmmmmm& 
a^->7hi, ffiE^wttssio, ii, \i<DM$k<D&m 

J163d, 64d £«3tfi&IR<D±fcJ&jj&<**u 

*S63d, 64d<^±tC^n^n^^$nfc^P^66€rjl 

bT**©R&«JB63d/ 64d^±5rtiitTl^C<h 

[00 17] El 1 - [§34 (C^J^T^ctc) (C, ^ 

mwmmo, ii, i2tc^^$n^#a^w^^^TR, - 

TRi &^L*-©JSj£«#£ LT, ^ — CD^^^13d -16 
d tm-C0^m^ 2 8, 2 9 t^MbT^fi£T§Iit, 
mrfB^-(D^m^I3d-16d <htftie|g- CDagm/128, 29 
SrSI^K^^U n >^r^^^^-r^ ^^^37 

«jH3d-i6d £m2^=<Dmmm2&, 2$&&§<mmiz 

^□^45-49^^^-r^Xet, HtrfH^D^45-49^^ 
^Lf;y7X7^ffl^5X7f>^t7X^^f|bT 

m^,mmm^/^^— — z: t \z <t o , / >^<i : b 
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[0 0 18] Sfcfci, MSB*SK©/^^-->yxStc 
«rBB¥»#X«10, 11, mC7k¥ft^ft^<£>X 

Sfctt, tuIB^-co^m/113d-16d & tfc JI T $> o 

[0019] 2 2 9 «y- Mi 

13g~16g-?&^T, h^^l3 g -16 g CD±gSte 

iotMt^. Sfctt, El 7(e) \zm^-?Z>£o \Z. 

^mfc&mv, ii, i2©±fcjgj£$nfc*»©«;«si3 
&&%im\za^\bd<D±jj\z$>~DT{Mffl\zmmfti<D 20 

£ fc— «j&*RSB — ©*«Ji28, 29CD±fcJ#fifc 
Snfc«R(Oil:n©WSJI3l~-35<>:£'&*, fufEfgXCO 

mmmz\-~Mov ?>'j>iz< £*> 1 ffi*B«&nt37ic 
^j&^nfc 1 o©iHP«46rt7?H&lEi£fifeJii4d&tfffifB 

2S-<0£mJi28lcS«l,, 7^0, RHHaa»46rtfC — gp** 
#£-f £j!tfIE$£iStJI14d £ ft&^£f£te6I^23cD;&iSB 

mMnw>^fow>\z&z>Mfcm-<Dmnm\id i^um 

[ 0 0 2 0 ] isfctt, 8 CM^t^J: 5 tc, 

«io, ii, i2©±fc^j^snfc*»oa;«si3d-i6d 

Kl£«Sl3d'-l6d©±*{c&^Tffl9SBfC«jfttt© 
it-f F£*-;U42£WT*«*<0tfl— (D*«JB28, 29 

ttriE^-CO^^jl 2 8, 2 9 £*g5*fclfcil37<h, 4>ft< 
£ fe— »^S*-©3SmS 28, 29©±KJ#j£$nfc** 
com — CD^m®3l-35<t JtfifBM — COit£^JI3l~ 

35©3^'>^<tt)io^ > affiB*ei»iK37tc^«snfe 

1 ^co^P^46f^TMfat£tE[^14d]5:^BtrfS^--0^^ 
^28tC^MU, Rr^D^46F f 9tCfe^mrBE1t-r F^*— JU 40 

coo2i] igi 8(b) \zm^~?z>&o\z. *m 

#:^^10, 11, 12©±fcJ&/££n&«*©K;ttJBl3d-- 
16d(h, »*£»Sl3d~16d 0*M*c^JSX»i«5ltt^^ 

S43o±*i:&orlll«i:|fiStt©it-f ^-;U42; 

37€:W-r^^icOOm-CO^m^ 2 8, 2 9 <h, BLffSSg-O^ 

mn 2 8, 2 9 ^s^^^m37t, < th-^^ a ^m- 

00*1^/128, 29(7>±(C^fi£Snfca*©Sz:©W»/i31 50 
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-35<h£^<^ ffiS2fg-<B»«)B31~35<©5^&< £ 

TMw,&E>m&mmmimztmRm-<Dm>mm2ziz&M 

irfBH P«46f*9T?ffiffi1*--r H ;M2, 37j&*h9S5 

g58E£»«JI43fc — «SfcoT^5 £ <h £ Mit§ 

[ 0 0 2 2 ] H 8 fcW^-rs 4>fc<£: 

felfe^l4co-y--r Fr>*-;i'42Sfir"r«*-©»«Ji28<i: 
^©tto»aii4d t^-r******^™, 

2«10, ii±tc^^-r^X^<h, MfS^aH^lfi^TR, CO 
±KI&»flt37£J&fifc-rsxg<fc, mrfS^^^37CO-5 
75: < £: fcffi3B£-©»«JB28<fcflfi<J!>2*SJI14d fcBS^S 
««fc&S«4)-Sa««tC|»*bTI|P«46*Jgfi!£-rs 
£<ht)tC, RreP^6rtTffiE*e&IK37<0-ffl£fflrfB1* 

;^-->^ir, <ht>iit3Biff§p^46ftK:£§#^ 

[ 0 0 2 3 ] 

bfcV>J£ftJgj^SIBi«fc:S£««K:raj&bfc 1 o CO IP 
[ 0 0 2 4 ] Z.COfc$b, »«ffl^#/S*->«:J£fi£U£: 

[ 0 0 2 5 ] ^<0»jffiJB2»#/ , <*-->fcJ:, m^^^m^ 

\zm®-rz>z.t\z£.K>, T-Mzm^rc % 

[ 0 0 2 6 ] *fg^O»«li«:/^->SIfflt5» 

P f , n + OPI^'f^^»*l:t'-5 7^3> 

* # b*&mt'tz>m* Tisicfc o fe±©@-e*sfe«&iS 
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[ 0 0 2 8 ] *«9i©JBiJ£:*0iK:<k*ui, ^©[PIPgB£ 

[0029] $e>tc, /sra&£ffittcBgnffi$^?&ig 

j t(ommmmm<D-m^'^^ bv *—)v<n®m\zn 
#^ti^0T, *^l£«[i©sii:jifil&$nfc»vs 30 

© J: 5 let** <h, •^OffiP«^lf-t>--f H^* 

[ 0 0 3 0 ] 

ViTi^ej-T^. 40 

(a) *$£w<Dm lmmmvmw 

0 1^-0 3**, 1 ^IMO S R AMt;l/©i 

i*, S R AM-tr;Uc7)^^lpI£S0"e^^)o 01-1 

[0031] at*, m 3 fc*^^T**^o® 1 

\zmz> S R AM-feJI/^I^Bjf 0 3K:fc^T\ y'Jn 
>9©^»#S«10O±l:tt, n^iJHlip^i 

^>^X^TR, , TR, J&*JgJS83nTH*. p^x 50 
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;H2tCtt, 2 OCDn^lKitj h 7 >v*X*TR, , TR* <h 
2t>©nlHgjil h 7>S^X^TRi , TR, j&tM$ntH 

[ 0 0 3 2 ] ftffifh^>vX^TR, , TRj , ffiffa 

h^>v**TR, , TR 4 h 7 >vX*TR, , TR 

, tt^>r-;UH**K2 1 JCH*nfcfiltt««2 2-2 

7 (C^JGSStlT^S. £7c, 7>r-JUF«*l«2 1 <©± 
fc«2*©y- hffl|E»2 8, 2 9 3&iffiH£n, 
ttftaf >^X^TR, , TR, <fcffi» h^>^X^T 

R, , TR 4 (Dft&mm 2 2 - 2 5 £ ii 0 , ^CDjSiiM^ 
fC&^Tte h 7 >> ? X37TR l -TR, (£>y — Mi^LT 
mm-TZ. ^(Dtf- hfflii 2 8 , 2 9 HI 

[ 0 0 3 3 ] 2O0i^h7>yX^TR, , TR, li, 

n^nn ^7x;n i tp^x;n 2 ©i^iL fc^frfc 

t:plV-Xll 3 s, 14stKK>gl3 
d, Hd^tl, -eolfflfctt, 0iKbfc^*fi*IJt£^ 
ttn^iJH 1 CDJbfcy- MI 13g, 14 g^f 

«$nt^4, »— ©ft^r h 7>s^x^tr, ©y 

-httl 3 gli, /^gEH 3 1 ^^iT^coti h 
7>S>X*TR, <OKl/-f>I14dfcft«Sn<&-*, 

3fiE^3 2 S^bTSg — ©fiW h ^ > v^^TR, ©HI/ 
-f>H3dl;M$ntv^. £ £ lc, 2^©J|^h 
^Vv^X^TR, , TR: ©#V-XI1 3 s, 1 4 s C 
tt, Vdd^JEEPijn/ScDVddgBgl (^0^) #Stt$*iT 

[ 0 0 3 4] 2"3©Kih7>^X^TR, , TR 4 © V — 
X115s, 16s<hFl/^ >Ji 15s, 1 5 d tt. n 
^iJHltp^xJH2 (DtML tC*fbT^#>yjfa 
(CgBB^n, 5 s , 1 6 stHl/^f 

>H5s, 15dO|S3l:U, p V x JU 1 2 <Z>±K:@^ 
b^t^iJi^iMry- h^il 1 5 g , 16 g^Jgfifc 

$ tix^s. ^n^coy— bmm i5g, ugit ^ 

^fE« 3 3, 34£yrbTS^Cfft©iKIfrH^>> ? X^ 
TR, , TR, CD F U-f >® 1 5 d, 1 6 d tlT ^ 

[ 0 0 3 5 ] 2 *ZXD&m b 5 >y^^TR 5 , TR, te, 7 
-HiWLC0e>^fgtM^2 6, 2 7 SiiS»#*y- 
MI 1 7 g , 18g<hbfch^>> ? X^T> ^-cDy- 
MI 17g, 1 8gfin^xJH lip^xJH 20 

ft^iiL^ss^ffJteisa^rtcsifib, ^necof^fflyco^ 

14^^26, 27fcttV-7/Hl/>f>I17sd, 1 

8 s dW$nt^5. 

[ 0 0 3 6 ] ^ — CDfei^ h ^ >vX ^TR S <D — J5<DV — 
X/ bU-f >Jf 1 7 s dtt*X<OJiK«ih7>^^^TR4 

/FK>Bl7sdlt m-colEK h ^ >^X^TR, 

©y- i s g <fc3tcs^— ©y»- h^ieii 2 s fcja 



C 7 ) 

1 1 

h^>vX37TR ( ©-*oy-X/HK>il 8 sd 
(i, ©IKIfr h ^ > v^^TR< oy- hfi 16gt 

HJBEiR 2 9 tC^^fSB^ 3 5^^LTg 

[ 0 0 3 7 ] 2 -D<b1fc& h 7 > v^X^TRs , TR, 

oaooy-7/Hl/-f >I1 7 s d, 1 8 s df:^, 
^nfnS^S fcfy hUBL, , BL: *<»»SnTVi5. 

j&f&zn&o h ^ >>?x^tr 5 ,tr, , iglfrh 10 

7>v?X*TR,,TR, &tfiffc£t h ^ >>>A^TR S , TR, fC <fc 
0«fi)£Sns S RAM"fe;i/0#flfi|Hl»H, giSfC^'rJ: 

[ 0 0 3 8 ] y-*H, F l"f >g£:y— h 

«ffits»a-rsj^Bifiai»s 3 i - 3 5 a, a 4(c) k 

^-TJ;5&*|jfi£:fc^T^*. 04(c) 03C*tJ 
SSRAMOA-Ailll^^lTl^. d CD EHC 4o 

12 8tt, £#£*SiO, <fc — ©■H*fi»R 3 7 T 

Sbnr^s. Ki/^f>ii4d^67^-;n ! 20 

ii!2 1 ±coy- hfflIE^2 8 lcM5^#<Z>fg-(£>/I 

[ 0 0 3 9 ] £fc, ^-<D^/?r&g§i 3 1 tl-CDiFlii 

13 7^^I^Zif B 1iH3 9tifclAtfP SG*^ 

ii^^n, z<Dm~ (Dmm^mms 9 05^^-71 1 
4 s ©±fcttniin«4 o^sn, cconiingM 0 £ 
misTv&m&m 4 1 «^nti^, #cfc £*_t<o 30 

<k 5&^#rgEgl 3 1-35 Z>X.m&m 1-S4 

[0 0 4 0 ] y'Ja>J;D^§^iI10 

fc, ^itc^-r£5&n^x;n lRtfp^xJH 2 £ 

2 2-2 7£ffltr:7^-;W FttftJK 2U 3 5 0 0 A© 
/PSK^jST*. #C gil^2 2 - 2 7 ^6iail 
ifcn^xJH 1, p>)iJH 2 (D^ffi &l&m<kl>Tm 4 
(a) tC^TJ: otemts 8 0 Aoy- F gMfcM 1 3 a 
JBKfS. n^xJH 1 <0i£tt««2 2, 2 3 tC 40 

ttnl!<OHM»®J3^*E«K P ^x;H 2 O^tefil^ 2 

4-2 7 iztevmvmmmwmTFMyozmA-tz* 

[ 0 0 4 1 ] ZLOimz, C VDfe(C<t D^ttft^U 3 > 

jr& i 5 o o a<dji£ izM&i,. -D^x^<Dmmm\zm 

/^--y^LT, 0 2 fc^T «fc 5fey- hffllBlR 2 
8, 2 9<!:7-HfiWL$Mt5. Cn^coy-F^ 
leH 2 8, 2 9 12 £ 1 -K! 4 CDfitefil^ 2 2 - 2 5 £51 
0 , -t05fi3ag|5»T?tt«-y- htl 1 3 g- 1 6 g t b 
T«ffib, 7-H«WLIi80©IStti!l«2 6, 50 
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2 7 £ii 9 , -t©ffl5»Tliy- hii 1 7 g , 1 8 g <h 

br^tgr^o ^ir, ^ne>©y- h^iB«2 8 f 2 

9t"7-H«WLH ^^M^ 2 2 - 2 7 i^^C0^^T 

7^»JbFiil2l0±{:&It§ o 
[0 0 4 2] Z(D%k\Z. m 2 C^ti O \Z. n^xJH 

l<D?£te6I^2 2, 2 3 Cli*!)*?Opa^**i 
Ab, p £x;H 2 <Dft&m%L2 4 - 2 7 fcfiflt* 

VOnS^fcEWfcSJAb, II^OV — XJI 1 3 s - 1 

6s, FK >Il 3d— 1 6 d, y-7/Fl/^f>l 

Hsd, 18s d£?#j*-r*. ^C CVDStctO 
J3£ 1 0 0 0 A<0SiO,JK&«SbTa>€>, Ctl^RIE 
fc<t f3*«®Sil[*lRl(C**itXy5 i >yb, -tltCct 

0, y— h^lB^! 2 8, 2 9 RZfiy- HOTL ©filiate: 
04(a) ^^^r«»J;'5 3a:«»tt©U--f H^7*-;U4 2 

[ 0 0 4 3 ] m^X, ^<DV<1 F 2 £y- F 

JS&ig§S28, 2 9, 7-F^WLS^7^-^H^tI 
2 1 £ VX^ fC bT, p!>iJH 2(0iSltti«2 4'v2 
7 tCti^^Ut^^OJi?^i^<Dn^^M^^^Ab, £Ac 
n«)x;Hl©ffittM2 2, 2 3 teS5i9«©* 

ffit^bb, WA«B4(a) t^ti:^ CV-Xll 4 
s , HH >JB 1 4 d €:LDD*iiK:"rs. 
[0 0 44] &fc, ^*>m%:Z>rty& V >^/X 3 0 0 
A<0JP3fc:jgj&b. ^^t, 6 5 0tOBa7r-iJ> 
^11 (RTA(rapid thermal annealing)) tc <t 0 ^9 
>£y— FJBIBgg 2 8 , 2 9, V-Xil3s-16 

s, h i/^r >i i 3 d - i 6 d&r;y-x / h k >§ 

17sd, 18sd©'>'J 3>t^{kl/T^^>S/iJ 

u*-f H§4 3 £?^jg& b , c<d«c y v^xTj&Tk-e^F 

-5o :ti(;J:0, m?L&m 4 (a) (C ^ iT J; 5 , y- F 

i 4 g (y- h^is^) , y-xsusWHi/ 

-f >il 4dOS®fcf^>5/ | Jli-'f H (TiSi) 143 
[ 0 0 4 5 ] «^T, ^7XTCVDSlCJ:DSiO,S5 

o oA<z)f ^c^ib, ^n$i-©ifiiii3 7t 

-T£o Sec 77^tRIESffifflt57*h'J7^ 

-^jc«ko^©sp B ^isai»j»3 7 £ /\° ^ - - > ^/ 

b, @ 3 tC^Ti: 5 C y-hffli2*2 8 f 2 9<ky- 
Xil3s-16s, Fl/Oind-Hd, y — 
X/HH>Sl7sd, 18sd ii^^^bcJ; o 
^^^tC^P^4 5 - 4 9 ^^^f^o 
[ 0 0 4 6 ] XAy^ffiKJ; 0 J¥ $ 5 0 0 A CD ^ 

>^f>xi^ >x7 = ->^'j^-r Fm&B&LrzW: 

tC, 7^^tRIESttffit57*bUVy77^-te 

4 5 - 4 9 ^^(DMif:?!^^^, ITft£ El 3, 0 4 
(b) »C^tJ:^^^lE^3 1-3 5iUtfffl1--5. 
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b, i!yf>y»l«ftl:A7 y<ta*<SF.) #X£2 
0 OsccraT'iAL, ^<onW%<DJ£tl £ 0 . 2Torr£-f 
Sttfet, Sfl3St** 3 0 0WtbT14»ISIl3' 
5F>^~r<£ 0 £©*fMc<fc*ltf, Tifi£:fcSSiO,Jira» 

< , ^fc, ^tajgrat&ftR 3711150 Ammomm r> 

[ 0 0 4 7 ] &*3, ^>^X^>Ji, ^*ffltf0X<£>*tg£ 
t5 tSiO, «fc<B3&Jta*i«< f^^tffijr^^^, g 

VCVD^fC<tOJP$3 5 0 0 A(DSiO,Ji5 0 

b, ^^-eiHlCI*j£l:j;0 1 0 0 0 AfiOSOGSM 

-T^o :0SOG^rcoiFI|fiil3 9t!5:§ 4 

[0048] ssn:, ia 3 c^ti; e> id, jg - © ji FbI *6 
e^3 9 fcvddm^^^, vcc«aiieifc&££»i«-r* 

fc«X0Hia«4 0 , 5 1-5 5^f^brct(C, 2 b 
i^l/^^^^XvCVD^C^^SiO,!^ SOGI5: 

^JG&b, i^^^31^^i:ii5m^S R AM£^&^2i#:m 

[ 0 0 4 9 ] y — HK>I©MC 

y — as* f u-r >i0^®c^>^xf>^i^fiici 
ttfcj;^. set, y — xsi h u-r >m<D±\zmm 

&&misW-t F£JgJ5£b&<Tfc<fcV>!&*, CO^-^fC 
14, y-hffilE^2 8, 2 9 i7-HiWL^Mt^) 

a^v^u+m HK^-en-ens ooa, 1 5 0 0 acd 
jp^tc^^b, j tti*>G>Ek\z^MVs'f 

^At, oVitfC VDftfc<kDSiOiJR& 1 0 0 0 AoDiP 

[ 0 0 5 0 ] ja±©<fc5&«jftlcJ;*U*, J5Br£|g 3 1 
3 1 - 3 5 tfSttSftfc^ffifloy -AS 13s-l 

6 s %?&mr$mmm 3 7 \z & Dibtitu^^T, j^w 

-AS, H >§0f C tti^^o b^ 

fc, y-AS, K u-f >sos®t-tJ-u HftWJCck 

SKIK^^S^'JIt-f K« (4 3) ifim^t£tiX^X 
[ 0 0 5 1 ] h 7 >>?x^©m3He<b©^«)tc 

tt&< , S R AM<D/J\3Mfc£«j£ftJ&*rai$K:*liT#* 
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(b) &¥£B8<Dm2MMM<DWim 

hfflSHH(y-hm^) 2 8, 2 9 £0 2 K^T£ 3 
nSi:bT^5*«, SRAM**«t5MOSh7>*> # 

x#&±x»mr**)\'Mt-r2>m&\z\L 
^^^-r^y- h^san 28, 29 tWA-r 

10 [ 0 0 5 2 ] b^b, pItniOT««i**«lO0 
y-h^SS^ 2 8, 2 9 K#«E-r* ^G)**®**-? 
tt*M»a*i£«bTlii«b^vv M*MTl/^fea 

tz.x, me iz*k-?£viz, ^(Dik^m^xttM-z 
tirz¥~hmmm2 s a, b. 2 9 a, b^mi, n 

OxJH 1 hffiiBH 28A, 2 9AKIlp m^f 

P #xJU 1 2 hfflESII 2 8 B, 2 9 BC 

ttpl!^3W**#A-rs. 5^»$nfcy- h^BiEJ»2 8 
A , 2 8 B (2 9 A, 2 9B) tt, <Z> _h <Z> ® W *& » K 
3 7^iP§U5 6 ( 5 7 ) t^COJUStC^^^tlfe^Hff 
20 IS^5 8 ( 5 9 ) ^Uilt^ 

[ 0 0 5 3 ] *-n&tOSEIrffi*l 5 8. 5 9tt, il 

^j-e^bfc^^fis^co^^^^tci^^tc^^^n-s z. t 
izuz> 0 

(c) ^:^aj(Dm smMWOWtW 

hffilSH 28, 2 9 ^7>f-^ Fte&JR 2 1 <Z)±f;:^j& 

[ 0 0 5 4] T^fe-fe, ^^fSHU 3 1 *&t;:S 
ffiteiR 3 7 fc^fiS-rsimngM 6 A* 7 >r — )V FttJiJR 2 
30 1 ©j&SH;:*^* -£-<0»«)&iWP«J#J&ISfcig 7 
(a) [C^fct^CX^^V^^tltn^x^l K p V 

[ 0 0 5 5 ] dtlSKcfctK 0 7(a) lc <fc 5 f c: , ^ 
^k^4 6 £»?xjh i , i 2 borate 'J— £S8ftJ&*aE 
f ct, U -^«*o««<z)fc«)fc^:cOck o tern 
jg$:S^lTt)cJ;^o 7 (b), (c) \z^<ko 

fc, h^E*2 8 €«ttfiS«2 3rtfC^ffi$-&& 

40 0, H7(d),(e) tC^-Tck^tC, hiEH2 8 £Dl 
B\Zj&&2tirc&l6k&'V''f F?*-JU4 2 £f§|$M^2 
Srtfc^ai^ii-ScfcofcbTfecfc^. 

[0056] CtltCctn^. KK> 
114d ©ffi»«»3&*y- b/SiS$l 2 8 <0U--f F 

a*J^8r!2«4 6 £Sbfc!K ^/iJH 1, 12**»fcfcS-r 

taSK3&<8Sn^ < 0 8(a),(b) (CtkT J: ^ 

^f^^^j^ 3 7 tciiPSM 6 ^^^-r^^tcmiP^ 
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-f>li4s, d©«»fl^«a***fc««$n, :n 

^ct D , J^WIE* 3 1 <fc©»jK^Plih$n 

[ 0 0 5 7 ] lOJ:^!:^^ K^-t^4 2©SS«T 
fca&KEU #J*.tf#:a>*fr-CI?l!P«4 6 ftj^rtttitfj; 

y-^/Fl/OiHs, d fcJgjSbfctftfc, 5 
0 0-1 0 0 0 AcOSiO, £ D &£JlP3«ftlK 3 7^1^ 
b, 9^tR I E$ffi^fc7t F U V #77 << —m\Z& 
0lP954 6 ^i^t§^, £ CO*i£- % |P^46^^ 10 
*lfc«fl)*-/t-Xyf>^$ 2 0 0 Ansnz-r* 

F^7* — ;i/4 2 teM^ftfC 0 . 03 — 0. 06 

[0058] y-;*/FK>Jfl4s, dCD^ 

ffitcfct, 0 8(b) <OJ:'5k:ii5!»^^-S^UlJ--r FS4 3 
*t^Tfe«fc^bB 8 (c) ©cfc5tC&<Tfe<fc^. 

(d) *SB9!©SS4*SI50«l<Z>tBgi! 

^Tmmmm&&&?%£ tiz^^Tmwvfctf, sr 

CT^Ctc, CMO S -f Wt-^fc^ttSJ^ErBEfcUc^tri 

[ 0 0 5 9 ] 09(a) *mW<Dm 4 mMMZ^-tW- 
mm. 0 9(b) li, -tOZ - ZlftBrffiBK 0 9(c) ttC 
MOS>f>/t-^©9ailKST*5. EI9fc:fcVs-C, 
n 1 Up 1 2 Kite, f'tlfn7^ F 

ii!2 lT?iSnfciSttM6 1 , 6 2j0*f8!j££n, 
^tie>0^14M^6 1,62 <£>**fc&y- h^U6 
4^^lty-MI63g, 6 4g*iM$n, -tn 

^i-M^nri^. 30 

[ 0 0 6 0 ] MI 63g, 6 4 g tt, WAIW> 

^Xf>y'Jlt^ FtnI#^|y'J 3 > j&> 5 s # ij 

<0i£tt««6 l ©y- hfI6 3 goMlcttpSoy 
-Xi63sS^Fl/'f>l63d^A$n, cnK 
J;0pMMOSb7>v7^TR, n*. £ £ 

fc, p^xJH 2©ffittffi«62©y-Ht8«64g© 
MflJfctinSKZ) y — *B 6 4 s2&tfFU"f>JI6 4 d j&* 
J^^^n, :ni:«fcDnIMOSh7>yX^TR, 

^^n^>o 40 
[0061] :ne©Mo s f ^ >vx^tr 7 ,tr, 

0 9 (b) Kfll^T 5 fc^frj^SiO, £ 0 
Jft 3 7 tC<fc 0 SbntV^. £7c, p^MOSh7>y 
X^TRt tnMOSh7>^^TR, OFl/^>163 
d, 6 4 d fcte-£n-en#R<OIHP«6 6*^^^n, 

■ene><0i»nffi6 6 ft <Dm mcomr^mmm 3 7 &^tr 

[ 0 0 6 2 ] nliplcDMOS h7>yX^U 

t , TRi 3 s, 64 s dt«, "ttl^tl^ 

R<Z>0BP« 6 5 rt*^j£<*n, f©WD»6 5i5^Hn!> 50 
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F&JKK 2 1 ±t;i5£tf 7 2 , 7 3 «^c$n 

Tl^o £<bfc, ^HJfE*7 1-7 3 &B5JirattjftIK 
39©^, §13fE»7 1-7 3ty-MIS6 3 
g, 6 4 g <D±fCtt-tn^niiBP« 6 7 - 7 0 
n, Htlf) 6 7 - 7 0 £i!bT VssSBH 7 4 , 

Vddg2££7 5, tti7JlE^7 6 &tfA7J@S$i 7 7 &Mi£'2 

[ 0 0 6 3 ] £CD<£ 5&^ie^ 7 1 - 7 3 fCcfcnti, 
V-X163S, 64s&tfKK>163d l 64d 
fc*5^TIH!P«6 5, 6 6 a*ffiM§&HH"C»*Jgj£$n 

ri^ot, y — f u-r xDm^.&tfi&xm&m'p 

[ 0 0 6 4] t^^T, plMOS h7>yX^TR, CO 

y- mi 6 3 g subs ^ p + 

b, niMOSh7>yX^TR, C0y-hil64g$: 
W^^ly'j3>^n t M^-TS^lC te, 01 
0 fC^T £ 5 -ene>co^— hli6 3 g, 64g£ 
^ftlbT, ^n&iH-5Jilffl«»i« 3 7 C§iP« 7 8 £18 

vt* ^<d%> tmmizmmmm 7 9 £^j&b, 2-^©y— 

Ml63g, 64g^^^-T^)o 

[ 0 0 6 5 ] «««[<fc;©fc«)tC, #J;Ltf0 1 OS 

1 1 (a) tC^-fcfc 0 \Z n IMO S h .7 >>?X ^TR, 
G>y-*J1 6 4 s <h VssIB^I 7 4 SftflftSfcfefclK 

ffi&jig 3 9 izmntzmn 6 7 &&mmm 7 3 <D±tz&m 

$tTt>«t^, &43, J^iSJrESl 7 3 *J&J«-rs&«>fcB 
f B 1lfeil3 7 fcJ&j£Snfcll!P«6 5 — ;!/ F«fi* 

12 1 ©3&«K^^0, ^©i8^l-;?>^ntp 

a*sftns. ^c-e> bip«6 5 s^^ufc^tc, ^ons 
ccoj;o tc-r^^if'ct; 0 , y — 6 4 s OS** 

[ 0 0 6 6 ] 

[^Hjco^m] J&Jim^ftJ: o fC*:^B^t-^ntf , * 

JS^eE»fcM«««tcj^jBKLfe 1 n<Dmnm<DtHffl\z 
istt enx 

[ 0 0 6 7 ] C£>fci£>, ^^^##/^->^^^U^ 
V^WOlfittiSOSDe^ftSW^Ritt^^JRj/ "J -t^-f F 
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[ 0 0 6 9 3 ^^^cD^J^ffi^^/^^->^ji^-r^^ 
^^h&^Itt§I, TiSi£ 0 t> ±©/S^£3£:£>ii& 

[00703 iift^iT, a«Bjtaxco«sA*aib^ 
t^^?^, tint bx^ >^f>^nt^§ fl 3= 

fnrt>, 5SftJfc£bT2fiii^*jfc3!«fcfc5<DT, * 

[00713 *ftwv>w}fc5&mtz Jctitf, -^co^a^^ 

DDilOi^tfeoTfe, f (^)LDD Slifi ©ASSISE B 

k i o ^ \ z mitm<Dmm't)mt)nz>(D7?, mom 

7t , IE»£ffi«Bj&*»ifibT^j£$n£<B"e, -fe;i/ffi« 
[ 0 0 7 2 3 $6>l:, BHJtt&K£l8P«§J&fifc*rsi» 
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-JUOS^*$ < 35: 0 , U ba^«»Hlt'f F^7* 

<*-<o i ) 

[B2] #fi!9§<E>Sf§ 1 fli5£#J(D$gjiX^£^-r¥®^ 
(-t© 2) T&^o 

[033 *mw<D&imffim<Dm&j:m$:K?¥-ffim 
(^<d 3 ) -e&£„ 

[0 6 3 *^g^CD^ 2 ^SS^JCD^#^^®C0^^^^-r 

[073 *¥£m&m s ^Mm<Dmm&gim<Dmu$:^? 
w-mmRztWrmm <*-©n 

[083 *££^©fg 3 #iffiW©4 £ »#Sia©K»£^'r 
[0 9 3 **^<Z)JB4||«SM<D*W#»(a&^-r*--<!!3 

[010] #^©m4||;&£#J©¥^#££M©ifIx©^ 

M0T&&,, 

[01 1] #»9i©l6 4gSffiW©¥«#KB<Z>*-, ff* 

XCD#T®0T££o 

[012] t£&ggCD-#J£^TESfi®0T*&£o 

1 1 n s?x;u 

12 p ^ x )V 

13g-18g tf- hfi 

13s-16s 7-^1 

13d-16d F l"f >Ji 

17sd, 18sd V-X/ F U-f >B 

21 ^ ^ vmmm 

2 2-27 

28, 29, 28A, 28B, 29A, 29B y — 

3i-35, 58, 59 mmmm 
37,39 mm&mm 

45-4 9, 40, 56, 57 

4 1 VddgE&fi 

4 2 F^*-;u 

4 3 TiSiB 
6 1,62 f£&mi& 
63d, 64d FK>1 
6 5,6 6 gfl PSB 
67-70, 78 08 P & 
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7i-73, 79 
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